Objective: Sun safety is crucial for preventing skin cancer. This study evaluated a school-based intervention based on the theory of planned behaviour (TPB), which aimed to encourage sun-protective behaviour among adolescents.
attention to promoting sun-safe practices in secondary schools is warranted.
The theory of planned behaviour (TPB 4 ) is a robust model for explaining sun-protective behaviour. 5 According to the TPB, behaviour is influenced by intention and perceived behavioural control (PBC; controllability over the action); intention is determined by attitude (positive/negative evaluations), subjective norm (social approval/disapproval), and PBC. Moreover, behavioural beliefs (advantages/disadvantages of performing a behaviour), normative beliefs (specific referents who approve/disapprove of a behaviour), and control beliefs (barriers/facilitators of performing a behaviour) underlie attitude, subjective norm, and PBC, respectively. Previous TPB studies investigating young Australians' sun-safe decision making provide useful guidance for intervention development. Underlying beliefs have been found to be strong influences for young Australians' sunprotective behaviour. 6, 7 Specifically, a study among young people (M age = 14.6 y) showed significant differences in normative beliefs and control beliefs (especially facilitators) between sun protectors and nonsun protectors, suggesting that young people who engage in more sun-safe behaviour perceive greater approval from referents and are more likely to believe that helpful factors (eg, user-friendly sunscreen) will facilitate their sun-safe actions. 7 In a pilot TPB-based intervention among teenagers, intervention participants reported stronger control (motivator) and normative beliefs towards sun safety compared with the control-group members that were associated with enhanced sun-safe actions. 8 This article evaluates a school-based intervention aiming to improve sun-protective behaviour in adolescents. 9 Based on a previous pilot work, 8 it was hypothesised that intervention group participants would report more favourable sun-protective cognitions (intention, attitude, subjective norm, and PBC) and actions (both weekday and weekend sun-safe behaviour) than control-group participants. As Ajzen 10 states, the TPB is useful for understanding the process of behavioural change; thus, we expected that the intervention would enhance the relations between sun-protective behaviour and its antecedent constructs.
2 | METHODS
| Participants
Eligibility criteria included male and female students aged 12 to 17 years from public and private secondary schools across metropolitan and regional areas of Queensland, Australia. Nine secondary schools in metropolitan and regional areas of Queensland, Australia, were recruited via maximum variation sampling (ie, a sampling approach ensuring participating schools ranged in social demographic status and geographical location). Intervention schools included two private and two public schools while control schools included one public and four private schools. Both control and intervention schools comprised a mixture of locations in urban, coastal, and regional areas.
As shown in Research Ethics Committee (approval number: 1100000768). All participants and their parents/legal guardians provided written informed consent. Schools were randomly allocated to intervention or control conditions through a computer-generated random number sequence in a 1:1 ratio. Baseline data (time 1) were collected via hard copy questionnaires assessing TPB-based constructs. To assist in allocation concealment, the researcher who was in charge of school recruitment was separate from the researcher who randomised allocation.
The intervention commenced 1 week after the baseline assessment and was delivered by trained facilitators (ie, researchers and research assistants trained in psychology) in three weekly 1-hour sessions, 8, 9 with each session containing an ice-breaker activity, main activity, summary of important "take home" points, and student feedback. Students were provided with a handbook and feedback forms in Table S2 . showed no difference between dropouts and completers ( F 1,378 = 2.82, P = 0.094), more female participants completed the intervention than males (χ 2 (1) = 20.36, P < 0.000). Listwise deletion was used in the multivariate analyses.
| Measures
Based on the guidelines of the TPB 4,12 as well as items used in a pilot study, 8 the questionnaire was developed specifically for the trial evaluation. Outcome variables included sun-safe behaviour, intention, attitude, subjective norm, and PBC (see Table S1 ). To adjust for the potential vulnerability of sun-protective behaviour, skin colour, hair colour, and eye colour were used as control variables (see Table 1 for variable categories). Demographic variables included age and sex.
To limit the potential confounding due to variations in weather, the surveys of both control and intervention arms were conducted at generally similar time points, although not on identical days. 
| Baseline status and adjustments
Baseline data were first examined. No statistical between-group differences were identified in control variables (ie, skin colour, hair colour, and eye colour), but two demographic variables were found to significantly differ between the groups: The age distributions in both groups were different ( F 1,378 = 160.93, P < 0.001) with participants in the intervention condition slightly older and there were more female participants in the control group (χ 2 (1) = 7.15, P = 0.007). Among the outcome variables (see Table 1 ), subjective norm ( F 1,371 = 7.18, P = 0.008) and PBC ( F 1,379 = 17.40, P < 0.001) were found to be significantly higher in the intervention group. To balance these baseline differences, a kernel logistic function based on all outcome variables was performed to generate propensity scores matching the baseline differences between groups. 13 Adjusted with propensity scores weights, differences in outcome variables were examined again, and subsequent ANOVAs showed no significant differences between groups.
| Time by condition effect
To evaluate the effectiveness of the intervention, with baseline propensities between conditions adjusted, a 2 (intervention and control) × 3 (data collection waves) repeated measures MANOVA was performed on the outcome variables of weekday and weekend sunsafe behaviour, intention, attitude, subjective norm, PBC, and intention (for descriptive statistics, see Table 2 ). Assumption tests were Table 2 , weekend sun-safe behaviour showed distinct patterns in the two conditions across time: whereas a continuous increase was evidenced in the intervention group over time, the control group showed a decrease from time 1 to time 2 with the average returning to baseline levels at time 3. Pairwise comparisons revealed that scores at time 2 in both conditions demonstrated nonsignificant changes from baseline; however, there were statistically significant increases from time 2 to time 3 in both the intervention group (t 101 = −2.09, P = 0.039) and control group (t 117 = −2.23, P = 0.028). Compared with baseline, scores at time 3 showed a significant increase in the intervention group (t 101 = −3.11, P = 0.002), but no statistically significant changes in the control group (t 117 = −0.38, P = 0.702).
| Multigroup path analysis at three time points
To understand further the above changes in weekend sun-safe behaviour across time, multigroup path analysis was utilised following the TPB framework.
14 These analyses were conducted to compare intervention and control groups at the three different time points. Unadjusted data were used in this stage as the actual group invariance of parameters is of interest. As fit indices show in the Figure 2 , the path models examining both intervention and control groups at the three times showed good fit. There was a significant difference in the intention-behaviour link at baseline (χ link in the control group showed a negative and nonsignificant trend; coefficients for this link showed a significant difference between the two conditions, χ 2 (1) = 9.26, P = 0.002.
| DISCUSSION
This intervention showed a positive change for adolescents' sunprotective behaviour during weekends, although significant effects were not detected for weekdays or on other TPB constructs. Examining the changes following the TPB framework, we found that the intervention established significant and positive associations between PBC and intention/behaviour, which differed from the control group.
Although the magnitude of PBC itself was not altered in the intervention group, the PBC-intention/behaviour link may explain the successful changes in weekend sun-safe behaviour.
Current findings indicate that the PBC-intention/behaviour link should be a focus in future sun-safe programme developments. Previous research has shown that compared with nonstudent samples, student samples tend to have inaccurate control perceptions, 15 including for sun-protective behaviour. 5 The outcomes of this intervention showed that by reinforcing the link between PBC and intention/behaviour via strengthening students' accurate control perceptions, the target behaviour can be altered. Furthermore, it is suggested that for TPB-based interventions, it may be better to focus on the interconstruct relationships, which indicate the changes in outcome variables. Given the absence of a significant change for weekday behaviour, future research is needed to probe the differences between sun-safe behaviour on weekends and weekdays. Variability in adolescents' adherence to sun-safe measures on school days may be affected by the level of vigilance of school staff in monitoring sun-protective compliance 16 and the shift in agency for adolescents' decisions outside of school to the influence of the individual, their families, and friends.
| CONCLUSION
Despite the absence of strong findings in support of changes for the constructs of the TPB, the intervention outcomes highlight the potential value of targeting control perceptions in efforts to encourage adolescents' sun-protective behaviour on weekends. Future research should focus on facilitating similar changes for weekday sun-safe behaviours among adolescents. 
| Study limitations

| Clinical implications
This study clearly represents the intervariable patterns in the intervention and control groups, highlighting the importance of PBC for promoting students' sun-safe behaviour. Consistent with the literature, the link between PBC and sun-safe intention/behaviour is weak among student samples, suggesting that future health promotion programmes can target this link by increasing participants' selfefficacy.
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